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We have focused our attention on a study of the deposition of heavy ions in the Jupiter atmosphere.
As discussed by Horanyi et al (1988) , Waite et al. (1994) and Cravens et al. (1993) , in their passage through the atmosphere the ions undergo stripping and charge transfer collisions producing excited ions which radiate in the X-ray and ultraviolet regions of the spectrum. Cravens (1997) has suggested that a similar mechanism is responsible for X-ray emission observed from comets. The previous analyses have adopted an equilibrium charge distribution approximation in which it is assumed that any energy the ratio of production and loss of a specific charge state q are equal. The distribution is then independent of the ion history. A minimum number of collisions is required to establish the equilibrium charge distribution. There occurs a bottleneck in reaching the equilibrium charge distribution, determined by the charge-changing process with the smallest cross section, and there is no unique relationship between the projectile energy and the distribution of charge states.
We have used a Monte-Carlo simulation and employed a more comprehensive set of cross section data.
We have explicit predictions for the spectra generated at wavelengths corresponding to energies greater than 100eV by
Introduction
The discovery of intense x-ray emission from Jovian auroras [Metzger et al., 1983 , Waite et al., 1994 and measurements of energetic oxygen and sulfur ions [Gehrels and Stone, 1983 ] and recent observations of x-ray and extreme ultraviolet (EUV) emission from comets [Lisse et a/.,1996] have stimulated studies of the radiation emitted by highly stripped ions [ Horanyi et aI., 1988 ,Waite et aI., 1994 , Cravens et al., 1995 , Cravens, 1997 . Models of x-ray production in Jovian auroras have been developed in analogy to those constructed to describe ion precipitation into the terrestrial atmosphere [Rees, 1989] . 
where p_ is the probability of electron-capture collisions with mean energy change 6E_ = 
the channelprobabilities are given by , 1996 , Greenland, 1982 , Montenegro and Meyerhof, 1991 , Montenegro et al., 1992 , Janev and Winter, 1985 , Paneuf et al., 1987 , Rost, 1997 
where The propagation of oxygen ions though a bath gas may be consideredas a discrete chain of chargeand energy transfer collisions.
As a first step in modeling the stopping process we construct a stochastic scheme for the evolution of charge and energy states of a single oxygen ion. After n collisions with bath gas molecules the energy and charge of a selected oxygen ion are
4=1
where {6E4, Aq4} are respectively the energy and the charge transferred by a projectile in the i -th collision. These values as well as the probabilities p_, p+ and p0 depend on the ion charge and the kinetic energy before the collision. The set of inelastic collisions can be described by the unique phase trajectory of the ion charge and energy states in the {E, q} plane. The total number of distinct trajectories after n collisions is equal to 3 '_ and each trajectory is weighted by the probability of a particular path:
The probabilities for all trajectories and the energy and charge transformation rules from Eqs.4 and 5 enable the evaluation of the changing energy and charge distributions of the precipitating ions as functions of the number of collisions n or the real time t.
The time calculations can be done for a specified spatial distribution of atmospheric gas by introducing a collision time t,, :
where 6t4 is the time interval between the i-1 and i-th collisions, and p(_) is the density of the bath gas for the i-th collision. The total quantum yield and the emission spectra of precipitating ions can be calculated without a knowledge of a spatial distribution of the atmospheric gas. In a dilute bath gas the typical time interval _tc between collisions is much larger than the typical time r,(q) of radiative transitions of projectile ions :
If the bath gas density p exceeds value of 10 TM -101Vcm -3, collisions of oxygen ions become strongly correlated and oxygen ions in excited electronic states undergo collisions. MeV and initial charge of unity in the interval from n = 2 * 103 to n = 1.5 * l0 s collisions.
The initial energy and charge distribution spreads into a propagating {E(n), q(n)} packet tracking the most probable trajectories. For all curves depicted in Fig.6 
The time integration in Eq.16 is replaced by a summation over collisions with elementary step from Eq.17: dn(t) = 1. The number of photons emitted by an excited ion in the q-charge state is a function of the number of collisions n = n(t) occurring in time t :
The numbers of x-ray and EUV photons emitted by a single oxygen projectile in different q-charge states and the ion mean energy Ear(n) axe shown in Fig.9 et al., 1957 , Stviganov and Sventitskii, 1968 , SobeIman, 1979 , Wiese at al., 1996 , Hoang-Binh, 1990 . et al. (1983) , but four times larger than the luminosity given by Waite et al. E_(n) [kev] Fi .lO 
